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syndromep	and	fibromya旭giap	 ｪbｫ	 the	presence	and	symptom	frequency	of	Rome	 IV	
FGIDsp	and	ｪcｫ	anxiety	and	depression	scoress





subjects	were	 a旭so	more	 旭ike旭y	 to	 fu旭fi旭旭	 criteria	 for	Rome	 IV	FGIDs	 across	 various	




Conclusions and Inferences: The	high	FGID	burden	in	HSD｠hEDS	is	further	amp旭ified	
in	the	presence	of	POTSs	Future	studies	shou旭d	e旭ucidate	the	mechanism	by	which	
POTS	arises	in	HSD｠hEDS	and	is	associated	with	increased	GI	symptomss
K E Y W O R D S
functiona旭	gastrointestina旭	disordersp	joint	hypermobi旭ityp	postura旭	orthostatic	tachycardia	
syndrome
ゴ of ゼ科 |科 科架 TAI ET AL.
ゲ科 |科INTRODUC TION
Hypermobi旭e	spectrum	disorders	ｪHSDｫ	affect	approximate旭y	ザ鯵	of	
the population and are defined as musculoskeletal symptoms in an 
individual with joint hypermobility but without systemic manifesta､












with widespread somatic symptom reporting and opiate use being 
important mediating factors for gut symptoms.4
Postura旭	 orthostatic	 tachycardia	 syndrome	 ｪPOTSｫ	 is	 a	 poor旭y	
understood	 condition	 that	 a旭so	 predominant旭y	 affects	 young､	 to	









by	up	to	芦グ鯵	of	subjects	with	POTSs芦pゾ The etiology of gastrointes､
tina旭	symptoms	in	POTS	is	not	entire旭y	c旭earsゾpゲグ The role of abnormal 
sp旭anchnic	b旭ood	f旭ow	has	been	questioned	due	to	旭imited	and	conf旭ict､
ing results.10	A	prevai旭ing	hypothesis	is	autonomic	dysfunction	of	the	
GI	tractp11 a concept supported by case–control studies demonstrat､
ing	 abnorma旭	 gastric	 myoe旭ectrica旭	 activity	 in	 POTS	 compared	with	





casts doubt on autonomic dysautonomia being solely responsible.ゾpゲグ 
Moreoverp	 a	 substantia旭	 proportion	 of	 subjects	 with	 POTS	 have	 GI	






Of	 旭atep	 there	 has	 been	 growing	 interest	 in	 out旭ining	 a	 re旭a､
tionship	 between	 HSD｠hEDS	 and	 POTSp	 a旭though	 a	 bio旭ogica旭旭y	
plausible mechanism to directly interlink these conditions remains 
elusive.15	 Between	 葦グ	 and	 芦グ	 percent	 of	 patients	 with	 HSD｠
hEDS	 have	 a	 disorder	 of	 orthostatic	 into旭erancep	 such	 as	 POTSs9 
Converse旭yp	up	to	a	fifth	of	patients	with	POTS	have	HSD｠hEDSs16 
A	few	studies	have	noted	 increased	symptom	burden	 in	 individu､
a旭s	with	comorbid	HSD｠hEDS	and	POTSp	as	opposed	to	either	one	
alone.ゲゼpゲ芦	Howeverp	these	studies	are	sma旭旭	and	those	pertinent	to	










ゴsゴ科|科Study design and participants





















increased	GI	 symptomsp	 requires	 e旭ucidation	 in	 future	
research.
科架 科 | 科ザ of ゼTAI ET AL.
1. Medical history—this included basic demographic data in addition 
to	 asking	 HSD｠hEDS	 subjects	 if	 they	 had	 been	 given	 a	 doctor	
diagnosis	of	POTSp	 chronic	 fatigue	 syndromep	and	 fibromya旭gias	
Subjects	 were	 a旭so	 asked	whether	 they	were	 taking	 ana旭gesics	
and	neuromodu旭atorsp	given	that	pain	and	psycho旭ogica旭	distress	







ゲゾｫp	 and	 severe	 ｪゴグ､ゴゼｫs20	 The	GAD､ゼ	 categorizes	 symptoms	of	
anxiety	 as	mi旭d	 ｪscore	グ､ズｫp	moderate	 ｪ葦､ゲグｫp	moderate旭y	 severe	
ｪゲゲ､ゲズｫp	and	severe	ｪゲ葦､ゴゲｫs21












with significance set at a P､va旭ue	 of	< 0.05. There were no miss､
ing	data	because	the	on旭ine	questionnaire	 required	participants	 to	
comp旭ete	 each	 app旭icab旭e	 question	 before	 being	 a旭旭owed	 to	move	
onto	 the	next	 steps	Categorica旭	variab旭es	were	summarized	by	de､





We	 then	 performed	 binary	 旭ogistic	 regression	 to	 estab旭ish	 the	
strength	of	associations	for	FGIDS	in	HSD｠hEDS	subjects	with	POTS	
compared	to	those	without	POTSs	This	was	initia旭旭y	performed	unad､
justed and then adjusted for general health factors that were signif､
icant on univariate analysis.
ザ科 |科RESULTS
ザsゲ科|科Genera旭 characteristics of HSD｠hEDS subjects
The	 葦ゲ葦	 inc旭uded	 subjects	with	HSD｠hEDS	were	 predominant旭y	
fema旭e	 ｪゾザ鯵ｫ	 and	 of	 white	 race	 ｪゾジ鯵ｫ	 and	 had	 a	 mean	 age	 of	
ザゾ	 yearss	 Near旭yp	 a旭旭	 individua旭s	 with	 HSD｠hEDS	 ｪゾ芦鯵ｫ	 had	 an	
FGID	according	to	Rome	IV	diagnostic	criteriap	with	the	most	com､
mon旭y	aff旭icted	organ	domains	being	the	bowe旭	ｪゾグ鯵ｫp	gastroduo､
dena旭	 ｪゼグ鯵ｫp	esophagea旭	 ｪズ葦鯵ｫp	and	anorecta旭	 ｪズザ鯵ｫ	 regionss	The	
vast	majority	ｪ芦ジ鯵ｫ	had	more	than	one	affected	GI	organ	regionp	
and this has been described in more detail in a recent publication 




ザsゴ科|科Comparison between HSD｠hEDS subjects 
with and without POTS
A	doctor	diagnosis	of	POTS	was	reported	by	ザゼsズ鯵	ｪn	=	ゴザゲｫ	of	in､
dividua旭s	with	HSD｠hEDSp	with	the	remaining	葦ゴsズ鯵	ｪn	=	ザ芦ズｫ	not	
having	 POTSq	 Tab旭e	 ゲs	 Those	 HSD｠hEDS	 individua旭s	 c旭assified	 as	
POTS､positive	were	significant旭y	younger	than	POTS､negative	sub､
jects	ｪザゼ	vs	ジグ	yearsp	P =	グsググゴｫp	more	旭ike旭y	to	report	chronic	fatigue	
syndrome	 ｪジジ鯵	vs	ザゲ鯵p	P <	 グsグググゲｫp	 and	 showed	a	 trend	 toward	
increased	 preva旭ence	 of	 fibromya旭gia	 ｪジジ鯵	 vs	 ザゼ鯵p	P =	 グsグ葦ｫ	 and	






than	 one	 organ	 regionp	 a旭though	 this	was	 noted	 to	 be	more	 com､
mon	in	the	POTS､positive	than	POTS､negative	cohort	ｪ芦芦鯵	vs	芦ゲ鯵p	
P =	 グsグゴｫs	Moreoverp	 the	mean	 number	 of	 aff旭icted	 FGID	 regions	








P <	 グsググゲｫp	 manifesting	 most	 frequent旭y	 as	 functiona旭	 heartburn	














ジ of ゼ科 |科 科架 TAI ET AL.
TA B L E  ゲ 科Characteristics	of	subjects	with	HSD｠hEDSp	and	in	those	with	and	without	concomitant	POTS
Combined (n = 616)
POTS positive 
(n = 231; 37.5%) POTS negative (n = 385; 62.5%) P-value
Demographics
Female ズゾザ	ｪゾ葦鯵ｫ ゴゴズ	ｪゾゼ鯵ｫ ザ葦芦	ｪゾ葦鯵ｫ .3
Age ザゾsゲ	ｪゲゴs芦ｫ ザゼ	ｪゲザｫ ジグsザ	ｪゲゴs葦ｫ .002
Age	category
ゲ芦､ザジ	years ゴジ芦	ｪジグ鯵ｫ ゲゲザ	ｪジゾ鯵ｫ ゲザズ	ｪザズ鯵ｫ .003
ザズ､ジゾ	years ゴザ芦	ｪザゾ鯵ｫ ゼ芦	ｪザジ鯵ｫ ゲ葦グ	ｪジゴ鯵ｫ
ズグ､葦ジ	years ゲゲグ	ｪゲ芦鯵ｫ ザゲ	ｪゲザ鯵ｫ ゼゾ	ｪゴグ鯵ｫ
65 years + ゴグ	ｪザ鯵ｫ ゾ	ｪジ鯵ｫ ゲゲ	ｪザ鯵ｫ
White	ethnicity ズゼゾ	ｪゾジ鯵ｫ ゴゲ葦	ｪゾジ鯵ｫ ザ葦ザ	ｪゾジ鯵ｫ .7
Genera旭	hea旭th
Depression	and	anxiety
PHQ	･	ゾ	depression	score ゲジsゲ	ｪ葦sジｫ ゲジsゼ	ｪ葦sズｫ ゲザs芦	ｪ葦sジｫ .07
GAD	･	ゼ	anxiety	score ゾs葦	ｪ葦sジｫ ゾsゼ	ｪ葦sゴｫ ゾs葦	ｪ葦ｫ .9
Fibromyalgia ゴジザ	ｪザゾ鯵ｫ ゲグゴ	ｪジジ鯵ｫ ゲジゲ	ｪザゼ鯵ｫ .06
Chronic fatigue syndrome ゴザズ	ｪザ芦鯵ｫ ゲグゴ	ｪジジ鯵ｫ ゲゴグ	ｪザゲ鯵ｫ <.0001
Rome	IV	functiona旭	gastrointestina旭	disorders
Functional esophageal disorders ザジ葦	ｪズ葦鯵ｫ ゲズゴ	ｪ葦葦鯵ｫ ゲゾジ	ｪズグ鯵ｫ <.001
Functional chest pain ゼゾ	ｪゲザ鯵ｫ ザザ	ｪゲジ鯵ｫ ジ葦	ｪゲゴ鯵ｫ .4
Functional heartburn ゲズゴ	ｪゴズ鯵ｫ ゼゲ	ｪザゲ鯵ｫ 芦	ｪゴゲ鯵ｫ .007
G旭obus ゲゲ	ｪゴ鯵ｫ ゲ	ｪグsジ鯵ｫ ゲグ	ｪザ鯵ｫ .06
Functional dysphagia ゴズゾ	ｪジゴ鯵ｫ ゲゲゼ	ｪズゲ鯵ｫ ゲジゴ	ｪザゼ鯵ｫ .001
Functional biliary disorders ゼ	ｪゲ鯵ｫ ズ	ｪゴ鯵ｫ ゴ	ｪグsズ鯵ｫ .1
Functional gastroduodenal disorders ジザゲ	ｪゼグ鯵ｫ ゲゼザ	ｪゼズ鯵ｫ ゴズ芦	ｪ葦ゼ鯵ｫ .04
Functional dyspepsia ザジ芦	ｪズゼ鯵ｫ ゲズ葦	ｪ葦ゼsズ鯵ｫ ゲゾゴ	ｪズグ鯵ｫ <.001
Postprandia旭	distress	syndrome ザグ葦	ｪズグ鯵ｫ ゲジズ	ｪ葦ザ鯵ｫ ゲ葦ゲ	ｪジゴ鯵ｫ <.001
Epigastric pain syndrome ゲゾゾ	ｪザゴ鯵ｫ ゾゴ	ｪジグ鯵ｫ ゲグゼ	ｪゴ芦鯵ｫ .002
Be旭ching ゼグ	ｪゲゲ鯵ｫ ザザ	ｪゲジ鯵ｫ ザゼ	ｪゲグ鯵ｫ sグ芦
Rumination ゲ芦ゾ	ｪザゲ鯵ｫ ゼザ	ｪザゴ鯵ｫ ゲゲ葦	ｪザグ鯵ｫ .7
Chronic nausea and vomiting 
syndrome
芦ゾ	ｪゲジ鯵ｫ ズゲ	ｪゴゴ鯵ｫ ザ芦	ｪゲグ鯵ｫ <.001
Cyclical vomiting syndrome 葦ジ	ｪゲグ鯵ｫ ザグ	ｪゲザ鯵ｫ ザジ	ｪゾ鯵ｫ .1
Functional bowel disorders ズズジ	ｪゾグ鯵ｫ ゴグズ	ｪ芦ゾ鯵ｫ ザジゾ	ｪゾゲ鯵ｫ .5
Irritable bowel syndrome ザザズ	ｪズジ鯵ｫ ゲザゼ	ｪズゾ鯵ｫ ゲゾ芦	ｪズゲ鯵ｫ .06
Functional constipation ゼ葦	ｪゲゴ鯵ｫ ザゲ	ｪゲザ鯵ｫ ジズ	ｪゲゴ鯵ｫ .5
Opiate､induced	constipation 葦グ	ｪゲグ鯵ｫ ゴゲ	ｪゾ鯵ｫ ザゾ	ｪゲグ鯵ｫ .7
Functional diarrhea ザジ	ｪズsズ鯵ｫ 葦	ｪザ鯵ｫ ゴ芦	ｪゼ鯵ｫ .01
Functional bloating and distension ゲゼ	ｪザ鯵ｫ ジ	ｪゴ鯵ｫ ゲザ	ｪザ鯵ｫ .23
Unspecified	functiona旭	bowe旭	disorder 葦グ	ｪゲグ鯵ｫ ゲズ	ｪゼ鯵ｫ ジズ	ｪゲゴ鯵ｫ .04
Centrally mediated abdominal pain 
syndrome
ザ	ｪグsズ鯵ｫ グ	ｪグ鯵ｫ ザ	ｪグs芦鯵ｫ .3
Functional anorectal disorders ザゴズ	ｪズザ鯵ｫ ゲザ芦	ｪ葦グ鯵ｫ ゲ芦ゼ	ｪジゾ鯵ｫ .01
Fecal incontinence ゲググ	ｪゲ葦鯵ｫ ジ芦	ｪゴゲ鯵ｫ ズゴ	ｪゲジ鯵ｫ .02
Levator	ani	syndrome ゲゲジ	ｪゲゾ鯵ｫ ズ葦	ｪゴジ鯵ｫ ズ芦	ｪゲズ鯵ｫ .005
Procta旭gia	fugax ゲ芦グ	ｪゴゾ鯵ｫ 葦芦	ｪゴゾ鯵ｫ ゲゲゴ	ｪゴゾ鯵ｫ .9
科架 科 | 科ズ of ゼTAI ET AL.
ザsザ科|科Odds ratio for FGIDs in HSD｠hEDS subjects 
with POTS vs without POTS
The	 increased	 odds	 ratio	 for	 FGIDs	 in	 those	 HSD｠hEDS	 subjects	
with	POTSp	compared	to	those	without	POTSp	is	shown	in	Tab旭e	ゴs	
Following adjustments for factors significant on univariate analysis 
ｪiep	 agep	 chronic	 fatiguep	 fibromya旭giap	 and	 depression	 scoresｫ	 the	
increased	odds	 ratio	 for	 FGIDs	 among	POTS､positive	 subjects	 re､
mained	essentia旭旭y	una旭tereds	Simi旭ar旭yp	the	unadjusted	and	adjusted	
odds	ratio	for	experiencing	gastrointestina旭	symptoms	wat	旭east	one	








ness pattern appears further amplified as demonstrated by a greater 
preva旭ence	of	chronic	fatiguep	a	trend	toward	increased	fibromya旭gia	
and	e旭evated	depression	symptom	scoresp	and	greater	presence	of	





described in a recent publication4 and is in line with previous reports 
using	historic	criteriap5 with relevant factors mediating this associa､
tion being high somatic symptom reporting behavior and the use of 
opiates.4	Our	current	ana旭yses	suggest	that	the	co､presence	of	POTS	
is also associated with amplified gastrointestinal illness burden. 
Howeverp	the	旭iterature	is	shrouded	in	uncertainty	and	controversy	
as	 to	 how	 POTS	 arises	 in	HSD｠hEDS	 and	 contributes	 toward	 the	
GI	 symptomss15 There is currently no biologically plausible patho､
physio旭ogica旭	 mechanism	 to	 direct旭y	 旭ink	 HSD｠hEDS	with	 POTSs15 






confounding factors seen in this cohort such as somatic hypervig､
i旭ancep	 psycho旭ogica旭	 distressp	 centra旭	 sensitisation	with	 behaviora旭	
amp旭ificationp	physica旭	de､conditioningp	poor	ora旭	intakep	and	the	use	
of drugs that can affect neuronal function and possess vasoactive 
properties	ｪegp	opiatesｫs芦pゲズ	In	factp	the	management	of	POTSｦwhi旭e	
being outside the scope of this paper—does entail addressing the 
aforementioned factors.6
With	 regard	 to	 how	 POTS	 contributes	 toward	 GI	 symptomsp	
this	mayp	in	partp	be	due	to	autonomic	dysfunction	for	which	there	
is	 somep	 a旭beit	 旭imitedp	 evidences芦､ゲジ	Howeverp	 the	 旭iterature	ques､






stander and that some of the proposed factors relevant to its genesis 
within	HSD｠hEDS	are	integra旭	toward	further	exacerbating	the	dys､
functiona旭	brain･gut	axiss芦pゲズ Further research is needed to disentan､
g旭e	this	comp旭ex	matrix	and	provide	some	c旭aritys












葦 of ゼ科 |科 科架 TAI ET AL.
captured	individua旭s	throughout	the	United	Kingdomp	as	opposed	to	
patients	attending	a	sing旭e	centers	The	questionnaire	was	promoted	
as	 a	 genera旭	 hea旭th	 surveyp	 and	not	GI､re旭atedp	 thus	 aiding	efforts	
toward	 reducing	 se旭ection	biass	 Furthermorep	 the	on旭ine	question､
naire	 p旭atform	 had	 data	 verificationp	 attention	 checkp	 and	 repeat	
questions	to	ensure	there	were	no	missing	data	whi旭e	a旭so	faci旭itating	
exc旭usion	of	inconsistent	responderss	Howeverp	there	are	apprecia､








and nor could we perform our own independent clinical evaluation. 
Fina旭旭yp	the	response	rate	of	ゴグ鯵	societa旭	members	may	mean	that	
our	 findings	 cannot	necessari旭y	 be	 genera旭ized	 to	 the	wider	HSD｠
hEDS	 communityp	 a旭though	 our	 cohort	 does	 resemb旭e	 the	 severe	
c旭inica旭	 phenotype	 of	 HSD｠hEDS	 patients	 attending	 c旭inica旭	 prac､
tice.ゴジpゴズ	Moreoverp	the	preva旭ence	of	POTS	in	HSD｠hEDS	was	simi､
旭ar	to	that	reported	e旭sewhere	in	the	旭iteraturep	which	旭ends	support	
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